Leidy, Robert

From: Leidy, Robert

Sent: Tuesday, September 02, 2014 9:38 AM

To: Julia Fonseca

Subject: FW: USFS response to USGS concerns

Attachments: removed.txt; FS_response_USGS_concerns092914.pdf
fyi

From: Vogel, Mindy S -FS [mailto:msvogel @fs.fed.us]

Sent: Friday, August 29, 2014 2:57 PM

To: Upchurch, Jim -FS; Ruyle, Jennifer -FS; Stamer, Marc -FS; Shafiqullah, Salek -FS; cgarrett@swca.com;
mpolm@swca.com; mhatch@swca.com; Angela Barclay <abarclay@swca.com> (abarclay@swca.com); Calhoun, Jean
(jean_calhoun@fws.gov); jason_douglas@fws.gov; Timothy Shannon (tshannon@blm.gov); Dennis Sylvia
(dsylvia@blm.gov); Jeffrey Simms (jsimms@blm.gov); daniel j_moore@blm.gov; leenhout@usgs.gov; Jesse Dickinson
(jdickins@usgs.gov); nparetti@usgs.gov; Donald Pool; Stanley Leake; Leidy, Robert

Subject: USFS response to USGS concerns

Hi Team.

Please find the attached briefing paper as our attempt to summarize the concerns raised by the USGS on 8/20 and the
FS response. If we have missed something or inaccurately stated a concern, please bring that to my attention.

As stated in a previous email, there will not be a follow-up meeting for all the specialists regarding this topic (at least at
this time).

Thank you and have a great holiday weekend!
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USFS Summary Response to USGS Concerns on
Rosemont Copper EIS Groundwater Modeling
August 29, 2014

During a conference call on August 20, 2014 with the USGS, USFWS, and the USFW, the USGS specialists
articulated several concerns regarding the groundwater models for the Rosemont Copper project.
Overall, these include concerns with boundary conditions and storage properties. The purpose of this
memo is to summarize the stated concerns and to transmit the documentation that is found in the
record related to their concerns.

(1) DOCUMENTATION FOR BOUNDARY CONDITION TESTS

With respect to boundary conditions, the USGS specified three tests that they felt should be run to
explore the potential effect of the selected boundary conditions.

Test #1 — Constant Flux Boundaries

The USGS indicated that a transient model run should be conducted in which any constant or
general head boundaries are replaced with constant flux boundaries, with the fluxes derived from
the pre-development steady-state model run. By comparing the boundary fluxes between the
baseline model run and the Test #1 model run, the amount of “mine water”’ that is derived from
the boundaries should be apparent.  Output to be reviewed included: water budget (with
comparison made to the mine stress, not to the overall boundary), and drawdown arrays (both
contours and individual points).

This test was requested of Rosemont Copper by the Forest Service (FS) by letter 5/3/12 and by email
on 10/5/14. This test was conducted by both Montgomery & Associates and Hydro-Logic for both
Rosemont models in 2012. The results of the test were reviewed during the October 18, 2012
groundwater panel meeting and documentation was later submitted to the Forest Service.

Documentation of this test can be found in the following locations:

- Montgomery & Associates. Summary of Additional Modeling Analyses Conducted at the
Request of the U.S. Forest Service Following Submittal of the August 30th, 2010 Rosemont Mine
EIS Modeling Report. November 30, 2012. (Record Item #018928)

- Hydro-Logic, LLC. External Groundwater Model Boundary Analysis and Summary of
Groundwater Model Analyses. January 11, 2013. (Record Item #018929).

- Each memo contains water budgets, contours, and drawdown hydrographs at 15 key areas of
concern selected by the FS. Note that the Hydro-Logic memo does not compare to the mine
stress as requested; the mine stress for this model can be estimated from elsewhere in the
record, specifically Figure 8-16 from the Tetra Tech 11/26/10 modeling report (Record Item
#013794).

- The above referenced two reports and Figure 8-16 can be found in the “RosemontUSGS” access
folder that was setup for the hydrology/biology meetings in July, 2014.

! “Mine water” refers to the water that is lost to the aquifer because of the presence of the mine pit, through long-
term evaporation from the pit lake.
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Test #2 —With and Without Mine Pit

The USGS also suggested that a steady-state model run should be conducted, both with and without
the mine pit stress. Because steady-state models contain no storage element, comparison of these
two model runs should show from what sources the “mine water” is derived (i.e., boundaries,
evapotranspiration, or streamflow).

This test was requested of Rosemont Copper by the Forest Service by letter 5/3/12. This test was
conducted by both Montgomery & Associates and Hydro-Logic for both Rosemont models in 2012.
The results of the test were reviewed during the October 18, 2012 groundwater panel meeting and
documentation was later submitted to the FS. The results are included in the above referenced
memos. Note that the Hydro-Logic steady-state model with mine stress could not converge;
therefore, the comparison was made to the transient model at 1,000 years.

Test #3 — Steady-State Model with Constant Flux Boundaries

This test was also discussed by the USGS. It would be similar to Test #1, but run on the steady-state
model and not the transient model. The purpose of this test would be presumably to remove the
potential for both storage and changes in boundary flux to contribute to the “mine water”, and
therefore observe how impacts would change. There is no written record of the FS requesting this
test. However, Hydro-Logic reports that they did try to run this test, but could not get it to
converge.

Other Boundary Condition Tests

Note that other tests were requested by the FS and conducted by Montgomery & Hydro-Logic and
are reported in the above referenced memos. These other tests include:

e Comparison of steady-state boundary fluxes and water budgets to transient simulation
(Montgomery & Hydro-Logic)

e Flow vector analysis along the western boundary (Montgomery & Hydro-Logic)
e Changes in boundary flux for all sensitivity analyses (Montgomery & Hydro-Logic)
e Simulation of a general head boundary instead of constant head boundary (Hydro-Logic)

e Simulation of a no-flow boundary instead of constant head boundary (Hydro-Logic)

(2) DOCUMENTATION FOR STORAGE PROPERTIES
The following information was summarized from the record for each of the two models in discussion.

Montgomery Model Storage Properties

- Montgomery & Associates. Revised Report: Groundwater Flow Modeling Conducted for
Simulation of Proposed Rosemont Pit Dewatering and Post-Closure Volume 1 & 2. August 30,
2010. (Record Item #013310). Specifically see pages 40-59, and Table 5.
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Specific yield and specific storage values were calculated from some of the hydraulic testing
conducted in the Rosemont Project area and from previous hydraulic testing in the model area.
(It is not clear if these were later changed during calibration.)

The following values of storage properties were reported:

Parameter Value Page
Storage coefficients, Upper Cienega | 7 X 105t0 1.9 x 10> 55-56
Creek

Specific yield, Upper Cienega Creek 0.05 55-56
Specific yield, basin-fill deposits, Upper | 0.01to 0.1 55-56
Cienega Creek

Specific yield, recent alluvium, Lower | 0.04 to 0.33 56
Cienega Creek

Specific yield, Pantano Formation 0.07 to 0.09 57
Specific yield, Tucson AMA 0.10t0 0.13 58
Storativity, Pz Six values, 6.2 x 10* t0 6.9 x 10°° Table 5
Storativity, Ksd Seven values, 1.4x10° to 1.0x10™ Table 5
Storativity, pCc One value, 7.3x10™ Table 5

In addition to the modeling report, note that storage properties were part of the detailed peer
review process. The number of peer review memos is too extensive to list here; however, they
are included in Attachment 2 of the December 6, 2013 “Overview of Water Process” memo.
These can be further explored for specific references to storage properties if needed.

There were also several sensitivity analyses conducted with respect to storage properties.
Details of these can be found in Montgomery’s November 30, 2012 memo referenced earlier,
Table 3.

Tetra Tech Storage Properties

Tetra Tech. Regional Groundwater Flow Model Rosemont Copper Project. November 26, 2010.
(Record Item #013794). Specifically see pages 42-44 and 65-66.

Specific yield and specific storage values were calculated from some of the hydraulic testing
conducted in the Rosemont Project area and from previous hydraulic testing in the model area.
These values were later changed based on calibration and sensitivity analyses.

The following final values of storage properties are reported in Tetra Tech (see Table 7-1):

Model Zone Description Specific Storage Specific Yield
1 Qal, Alluvium 6.56x10° 0.15
2 QTg, Alluviium 6.56x10” 0.10
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3 QTgl, Alluvium 6.56x10° 0.05
4 QTg2, Alluvium 6.56x10° 0.05
5 Tsp, Bedrock 9.84x10° 0.01
6 Kti, Bedrock 9.84x10° 0.01
7 Kv, Bedrock 9.84x10° 0.01
8 Ksd, Bedrock 9.84x10° 0.01
9 Pz, Bedrock 9.84x10° 0.01
10 PCb, Bedrock 9.84x10° 0.01
11 Pz, Pit Bedrock 9.84x10° 0.01
15 QTg, TB, Alluivum 6.56x10° 0.10

In addition to the modeling report, note that storage properties were part of the detailed peer

review process.

The number of peer review memos is too extensive to list here; however,

please see Attachment 2 of the December 6, 2013 “Overview of Water Process” memo for a full
listing. These can be further explored for specific references to storage properties if needed.

There were also several sensitivity analyses conducted with respect to storage properties.
Details of these can be found in the modeling report, page 95 and Figures 9-20 through 9-25.
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